Axial (A), coronal (B), and sagittal (C) computed tomography scans with contrast medium showing the destroyed petrous bone, the internal carotid artery and the aneurysm (arrow), which are exposed to the right middle ear, and a massive hematoma in the right middle ear.
Introduction
Pseudoaneurysm of the petrous internal carotid artery (ICA) is rare, and may occur as a result of gunshot penetrating trauma, arterial dissection, invasive tumor, radiation therapy, fibromuscular disease, or as a complication of surgery. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Such pseudoaneurysms may grow and become a potential source of thromboembolic complications or rupture. [1] [2] [3] [4] Pseudoaneurysm caused by infectious disease such as chronic otitis media is extremely rare, with only six reported cases. 2, 4, 7, 8, 10, 15) We treated a rare case of ruptured pseudoaneurysm in the petrous ICA caused by chronic otitis media.
Case Report
A 60-year-old man developed repeated hemorrhages after undergoing the earpick procedure. He presented with acute massive hemorrhage from the right external auditory meatus and was admitted to the Department of Otorhinolaryngology. Fresh blood (50 ml) flowed out during a short period and hemostasis was accomplished with difficulty using compression with oxycellulose and cotton balls. Release of the compress resulted in relapse of the bleeding. He had no history of trauma, surgery of the head and neck, or irradiation.
Computed tomography with contrast medium showed the destroyed petrous bone; the ICA and the aneurysm, which were exposed to the right middle ear; and a massive hematoma in the right middle ear (Fig. 1) . Right carotid angiography revealed a pseudoaneurysm arising from the right ICA coursing through the middle ear (Fig. 2) . The bony structure around the ICA was destroyed around the middle ear, although no enhanced tumor was identified. Therefore, we believe that the pseudoaneurysm was caused by chronic otitis media, rather than by simple dissection and a tumor. Two weeks after the onset of symptoms, the right ICA was trapped. Coil embolization of the distal ICA was performed under guidance from intraoperative angiography. The proximal ICA was then ligated. External carotid ar- Ruptured Pseudoaneurysm of Petrous ICA Following Otitis Media tery-middle cerebral artery bypass surgery was also performed using a vein graft in parallel. Postoperative computed tomography with contrast medium showed complete obliteration of the right ICA and aneurysm (Fig. 3A) . The hematoma also disappeared from the right middle ear.
Three-dimensional computed tomography angiography confirmed a patent vein graft (Fig. 3B) .
Eleven days later, biopsy of the middle ear lesion was performed through the eardrum, which had already been perforated. The middle ear cavity had become clean by this time. Neutrophils and lymphocytes were found among the stratified squamous epithelium and the hematoma. The histological diagnosis was inflammatory disease (Fig. 4) . Audiometry before discharge showed deafness in the right ear.
Discussion
The previous cases of pseudoaneurysm in the petrous ICA caused by chronic otitis media manifested as facial numbness, diplopia, seventh cranial nerve dysfunction, and auditory dysfunction, 5, 7, 10, 11) whereas dysfunction of the ninth, tenth, and twelfth cranial nerves was less common. Direct pressure of the pseudoaneurysm on these nerves caused disturbance in nerve function. Pain related to eustachian tube blockage by the aneurysm may occur. 16) Pseudoaneurysms can also cause pulsatile tinnitus or bruit, and are sometimes discovered as a retrotympanic vascular mass during otological examination. 5, 7, 10, 11) Pseudoaneurysms can also manifest as massive otorrhagia or epistaxis following acute rupture, so these rare aneurysms require care. 1, 2, 4, 10, 16) Our patient did not identify hearing disturbance before admission. However, we suspected that chronic otitis media had already caused perforation of the eardrum. The stick for the earpick procedure is intended to enter into the middle ear through a perforation in the eardrum. Based on the amount of petrous bone destruction around the ICA, we believe that the inflammation from chronic otitis media had induced the pseudoaneurysm. The stick for the earpick procedure probably scratched the pseudoaneurysm and caused massive otorrhagia. Therefore, the earpick procedure, which requires blind manipulation, may be very risky in a patient with chronic otitis media.
Our patient presented with only otorrhagia. However, rupture of the pseudoaneurysm could have caused epistaxis through the eustachian tube. Direct compression may not be able to stop epistaxis, and aspiration of the blood may cause apnea. In that situation, a patient may enter a critical condition, following hemorrhagic shock or respiratory failure.
The appropriate management strategy for these rare lesions is unclear. 6, 14) Revascularization of the carotid artery, using a cervical to middle cerebral artery vein bypass graft, may be necessary to provide immediate restoration of high blood flow, and to reduce the risk of morbidity and mortality caused by acute ischemic complications.
There are five reported cases of a ruptured pseudoaneurysm caused by chronic otitis media. Three cases were treated without revascularization and one case was treated with revascularization as in our patient. 2, 4, 8, 10) Coil embolization of the aneurysm dome was reported in one patient. However, we did not select this method to avoid leaving foreign material in the infected middle ear. 7) Treatment with a self-expandable covered stent passing through Neurol Med Chir (Tokyo) 50, July, 2010 H. Oyama et al.
the pseudoaneurysm of the petrous carotid segment has only been used in one case of unruptured pseudoaneurysm resulting from carotid fibromuscular dysplasia. 3) Pseudoaneurysm often causes sudden massive aural bleeding. The appropriate management strategy may be exclusion of the pseudoaneurysm with revascularization to avoid leaving foreign material in the infected middle ear.
